This paper is about Ontario's fresh water resources and the current policy context promoting the sustainability of this resource. Originally, management of water resources in Ontario was heavily influenced through well-defined private property rights and a common law tradition originating in England, known as riparian rights. However, in recent history, a series of legislation has emerged out of concern over water management following the Walkerton tragedy, in which several members of the community died from E. coli poisoning discovered in the region's drinking water. The free market approach endorses the abolition of direct government intervention in the management of the water resources. Riparian rights can provide protection from exploitation of water resources, and has historically proven to hold damaging parties accountable for harmful behaviour. This report intends to endorse this approach and the exercise of individual's riparian rights to successfully manage Ontario's fresh water resources.
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s Peter Pearce (1988) points out, Canada is a nation with an historical economic dependence built around its' vast quantities and varieties of natural resources. Natural resources, from furs to timber to diamonds, have consistently played and instrumental role in the economic development of our nation. Traditional approaches to the management and conservation of natural resources have usually led to the political process governing Canadian natural resource policy. Ownership informally exists as a hybrid, while the majority of rural land and natural resources remain under state ownership, private enterprise and firms competed for the right to harvest and use crown lands (Pearce 1988, 307) .
Market-failures have been viewed as a source of misappropriation, threatening the conservation of our natural resources; thus, justifying a political or policy approach to effectively manage natural resources.
1 In 2001, Anderson and Leal released a progressive book, Free Market Environmentalism, emphasizing the potential of the free market to effectively manage and conserve natural resources. This could be achieved through the establishment of clear and inalienable private property rights and strict liability laws. Essentially, free market environmentalism is an approach which dictates that the free market can be harnessed to provide incentives for individuals to participate in sustainable behaviour, instead of relying on policy-makers to guide efficient behaviour.
Contrary to conventional perceptions in which policies are used to correct market failures, Charles Wolf (1979) introduced the conceptualized policy failures -a series of problems inherent within the political process:
Market failure provides the rationale for the attempted nonmarket (that is, government) remedies. Yet the remedies may themselves fail, for reasons similar to those accounting for market failure. In both cases, incentives influencing individual organizations… may lead to outcomes that diverge substantially from what is socially preferable… Just as the absence of particular markets accounts for market failure, so nonmarket failures are due to the absence of nonmarket mechanisms for reconciling calculations by decisions makers of their private and organizational costs and benefits with total costs and benefits. (Wolf 1979, 112) .
In his analysis, he contrasts the costs and benefits associated with both policy-failures and market-failures. Competing interests in politics can force environmental concerns to background, becoming secondary to alternative social, political and economic concerns. This can result in the degradation of water resources. Cases have been identified in which rampant unemployment has led to the institution of legislation condoning practices leading to pollution of local water resource.
2 According to Wolf (1979) the solution to challenges like these are to understand the context of each situation, and based on a cost-benefits analysis, decide on either a policy or free market approach.
Provincial governments retain jurisdiction over all natural resources found within their borders, thus variation between provincial water legislation is common. The federal government's role primarily deals with international disputes and trade regulation. Bodies of water that form part of the national border or foreign interest in the export of fresh water resources represent cases in which the federal government would interject in the regulation of water resources. Finally, the Canadian Water Act (1970) outlines its intentions to cooperate with provincial government in water projects to promote sustainable practices. Future prospects in the emerging water industry suggest that the federal government's policies will become increasingly important due to international demand for fresh water resources.
The free market approach can be applied to Ontario's fresh water resources. Currently, there exists increasing international water scarcity issues and considering Canada's relative abundance of fresh water resources, international trade in water and bulk water removal will become an increasingly important issue. Furthermore, since the Walkerton tragedy, water quality has become a concern for citizens of Ontario. These two dominant fresh water issues in Ontario are both predominately managed by provincial legislation, Ontario's Clean Water Act (2006) and Safe Drinking Water Act (2002) . These legislations are progressive relative to former attempts by the government but they are still insufficient to manage the task efficiently. Examination of several pieces of literature will reveal that a free market approach is not only plausible, but preferable for the contemporary era. This paper does not intend to dismiss the validity of a policy approach, rather based on the reasoning of Charles Wolf (1979) , to emphasize how the current context of Ontario's fresh water resources is conducive to a free market approach.
PART I: BACKGROUND INFORMATION

Global context
It is important to acknowledge the international scarcity of fresh water resources. Global circumstances can influence policy debates over the property rights and regulation of usage of water resources.
Seventy percent of the earth is covered by water, only 2.5% of which is fresh water. Globally, there is approximately 35 million cubic kilometres of fresh water, with approximately 24.4 million cubic kilometres in the form of permanent snow, glaciers, or permafrost. Furthermore, selected sources of fresh water are often too remote, preventing access (www.ec.gc.ca/water).
The relative scarcity of fresh water resources found around the world leads many nations susceptible to water stress. Water stress occurs when population demands exceeds the available water supply. Water stress is estimated at approximately less than 1700 cubic meters per capita annually, and becomes extremely severe at 1000 cubic meters per capita (www.ec.gc.ca/water).
On an international scale, population growth has exceeded available water supplies in certain regions of the world. In Figure 1 , regions experiencing deficits relative to their population size are shown in red (www.ec.gc.ca/water). Figure 1 demonstrates how Europe, Africa and Asia cumulatively account for 86% of the world's population, yet they all experience shortages in water resources necessary to fulfill population demands.
3 Figure 1 also shows countries with a surplus of fresh water in grey. Clearly, there exists unequal distribution of the population in relation to where the majority of fresh water resources can be found. This suggests that industry has grown substantially; implying the probable assumption that water consumption has increased along with increases in water intake. -The quantity of water withdrawn from its source is referred to as "intake" and that returned to the source as "discharge." The difference between intake and discharge represents "consumption." Source: Statistics Canada, Catalogue no. 16-201-X.
Canadian context
Distinction is required to identify the difference between concepts of water intake and water consumption. A large water intake does not necessarily suggest that the industry has a high level of water consumption. Nuclear power plants require a large intake of water to act as a coolant, but returns most of the water it originally retrieved. Therefore, it is a process with a high water intake, and a low level of water consumption. In contrast, irrigation projects in agriculture have a high water intake and are large consumers of water resources. If a farmer sprays his crops, water is being consumed and will not be returned to the original source. Therefore, water consumption depletes the resource and water intake is merely the removal of water from its source.
In 1996, utility and electric industries accounted for 63% of water intake. The production of one kilowatt-hour of electricity requires 140 litres for fossil fuels and 205 litres for nuclear power plants (www.ec.gc.ca/water). Although over 40% of the water used is re-circulated during the process, these industries still remain a large consumer of water resources. Adequate information could not be found to determine the duration of water use in these processes. As a result, it is difficult to assess the length of time that occurs between the time that water is extracted and the time that it is returned to a river or other water body, which could yield implications for water quantity.
Agriculture in 1996 used 9% of all water usage, while consuming over 74% of its water intake. Approximately 85% of agricultural consumption is used for irrigation and the remaining 15% for livestock (www.ec.gc.ca/water). On a national level, agriculture is a cause of regional disparities in water demands. British Columbia, Alberta and Saskatchewan represent water intensive forms of agriculture (www.ec.gc.ca/water). These regions consume larger amounts of water for agriculture; making their farmers vulnerable to declines in water resources (Statistics Canada 2003, 11) .
Finally, personal and government sectors account for 9% of water usage. However, this final category incorporates a diversity of users, including households, hospitals, recreation centres and other government services. This form of water intake predominantly occurs through municipal water systems, which allows accurate representation through the use of meters (Statistics Canada 2003, 11 Table 2 contrasts each province's fresh water resources in relation to its land mass. 10.8% of Ontario's land mass is fresh water and comprises of 17.8% of national fresh water reserves. This is significant considering Quebec, Northwest Territories and Nunavut are the only territories or provinces with more fresh water. Taking into consideration that Nunavut and Northwest territories are both in the Arctic, an aforementioned statistic outlined that the majority of the world's fresh water is in the form of permanent snow, permafrost, or glaciers. The remote nature of many fresh water resources makes it difficult to benefit from them. Ontario's demographic situation makes it significant, because its water resources are supplying Canada's most populated province with a population of over 12 millionroughly a third of the national population. Ninety percent of the Canadian population lives within 300 kilometres of the Canada-U.S. Boarder. The majority of Canada's fresh water, approximately 60%, drains north, away from the bulk of the Canadian population. This further restricts the quantity of available fresh water for Canadians. It is extremely important that fresh water resources located in the southern more accessible regions be regulated to enhance quality of drinking water for the population (Environment Canada 2006).
Provincial context
In July 2005, the provincial government established a panel to research and devised a strategy for effective water management. In the report, Watertight: The Case for Change in Ontario's water and wastewater sector (July 1995), the panel of experts concluded that water required a total investment of $30-40 billion over the next fifteen years. 
PART II: PROVINCIAL WATER POLICIES
Ontario's Clean Water Act (2006)
The Clean Water Act was passed in 2006 to incorporate municipal involvement to effectively manage drinking water resources. The Act calls for community involvement incorporating all groups (local interest groups, farmers, residents, property owners, etc.) to actively campaign for sustainable behaviour to prevent contamination of water supplies. Rural communities are to engage in the development of plans to protect local drinking water through scientific-based management and conditions inherent in the orientation of the community and local water demands. Community derived plans will identify the sources of local drinking water and possible sources of contamination, enacting pre-emptive plans to prevent contaminants from entering the water system (Government of Ontario Oct 2006, 1). Inter-municipal councils will then be formed among municipalities sharing watersheds. These watershed conservation boards will then be grouped into nineteen 'source protection regions.' The Act intends for a single head authority to be established to co-ordinate the interests of all municipal conservation boards within each source protection region. Finally, the lead authority in each region is responsible for establishing a 'source protection committee,' which creates and implements a source protection plan, assessment reports and terms of reference. This source oriented planning allows authorities to extend beyond municipal levels, creating source protection committees to engage in preventative measures to regulate water sources for all municipalities in a region (Government of Ontario Oct 2006, 1).
Safe Drinking Water Act (2002)
The stated purpose of this Act is to establish safe drinking water as an entitlement for Ontarians and to ensure human health through the regulation of drinking water systems and testing methods (Safe Drinking Water act, Part I). The Act delegates the responsibilities of the Minister in section three and requires them to prepare an annual report on the status of drinking water in Ontario. To assist the Minister, the Act endorses the creation of a council, the Advisory Council on Drinking-water Quality and Testing Standards. Its role is to consider the standards and testing methods used to determine water-quality and to consult the minister.
The Minister has the authority to appoint Provincial Officers, Directors and a Chief Inspector. The Chief Inspector is responsible to ensure that legislation is followed, to offer suggestions to improve legislation and to oversee the training and actions of provincial authorities on waterquality. It is also required that they provide an annual report to the Minister regarding performance issues of Ontario's drinking water systems and to offer insight into reforms to improve systems. Provincial Officers enforce the requirements of the Safe Drinking Water Act and investigate individuals that are considered to be in violation of provincial regulations. The Minister reserves the right to limit the jurisdiction of any appointees.
The Act declares that the owner of the municipal watersystem or a regulated non-municipal system is responsible to terms outlined within the act. The owner can be held accountable if the operator of the system fails to provide a valid operators certificate. Operational plans are required from every owner or operational authority of a municipal water-system. These plans are then to be submitted to the Director for approval. These plans will follow the regulations outlined within the Safe Drinking Water Act (2002). Fall 2007, 29-39 Furthermore, they must maintain the state of infrastructure and ensure that eligible laboratories are used to test waterquality (Safe Drinking Water act, Part III). Under this act, eligible laboratories are required to immediately report any abnormalities to the owner or authority of the water-system. The Safe Drinking Water Act (2002) and the Drinking Water Testing Services Regulation requires that effective October 1, 2003 all laboratories used for the testing of drinking-water quality must acquire a licence.
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In parts V and VI, the act outlines the required behaviour for the application, renewal and operational responsibilities of the owners or operational authorities of municipal and regulated non-municipal drinking-water systems. The Director is responsible for the distribution and enforcement of operating permits.
PART III: FEDERAL WATER POLICIES
Canada Water Act (1970)
The Canada Water Act is a joint venture between the federal and provincial governments to promote the sustainability of water resources. Through case by case relations and agreed upon contributions both levels of government contribute funding, expertise and information for specific projects for improvements in water quality (www.ec.gc.ca/water). This legislation is an attempt to incorporate both the federal and provincial levels of government into effective strategies for water management.
Federal Water Policy (1987)
The purpose of the federal water policy is to ensure that water is distributed in an efficient and equitable manner, consistent with social, economic and environmental needs (Environment Canada 2006). Its goals are both to promote efficient use of water resources and to protect and enhance the quality of water for Canadians (Environment Canada 2006) . This policy stresses a significant role of Canadians to properly manage water resources.
The Federal policy proposes five strategies to achieve its objective: water pricing, scientific leadership, integrated planning, legislation, and public awareness. Water pricing is imperative to the policy because Canadians are the highest per capita user, partially due to artificially low prices. Increasing water pricing and reducing the costs of more efficient technologies will assist in more efficient use of water resources (Environment Canada 2006). The federal government intends on employing scientific leadership to promote research, development and data collection to learn about any emerging problems. Integrated planning is necessary to incorporate demands and facets of water use; legislation needs to be updated to deal with contemporary issues. Finally, advances in public awareness through the media and educational programs will hopefully encourage active participation in water conservation (Environment Canada 2006).
Figure 2: Net trading of virtual water among countries
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Vol. Despite the thorough investigation into the Walkerton tragedy, there are still questions regarding the water quality. The aforementioned ecological phenomenon that drains water north away from the most densely populated areas further exasperates the necessity of proper regulation. In populated areas, where water is accessible it is quickly becoming polluted (Environment Canada 1987).
Export of Water and Bulk Water Removal
Interest groups, non government organizations (NGO), communities and politicians are cautious of the bulk removal or export of fresh water abroad because of the possibility of exceeding sustainable harvests and potential ecological disruptions. Protection of Canadian watersheds and basins are both federal and provincial jurisdiction, and through legislation bulk water exports have been prevented. In 2002, amendments to the International Boundary Water Treaty Act (IBWTA), a federal policy, prohibited the bulk removal of freshwater, even for export. In addition reforms to the IBWTA also require any activity or project in Canada which fluctuates the level or flow of water to the United States will require the acquisition of a license (Canada announces... December 10, 2002).
The relative abundance of water resources in Canada offers incentives to sell water to regions experience scarcity. Some argue that sustainable levels of harvest can allow for renewable resources to be harvested and sold abroad. International population trends are increasing demands for fresh water resources, mismanagement or lack of regulation could destroy Canada's renewable fresh water supply. Figure 2 is a hypothetical illustration of fresh water trade; countries highlighted in progressively darker blue are the largest exporters of water, while those indicated in darker red require the largest water imports. Canada is a significant source of water exports for world markets, represented within the graph as a darker shade of blue (Islam, et al. 2007) 
PART V: THE FREE MARKET APPROACHES
Free Market Environmentalism
Conventionally free market environmentalism (FME) has been viewed as an oxymoron. Traditional perspectives viewed government regulation of natural resources as mandatory to cope with inherent failures within the market, such as externalities and tragedy of the commons, inevitably leading to the exploitation of resources (Anderson and Leal 2001, 1) . However, in recent years this conventional approach has been challenged. Anderson and Leal's book Free Market Environmentalism (2001) has endorsed the view that through the application of clear and inalienable property rights resources can be efficiently managed. It was the first major piece of literature that offered an alternative view from the conventional perception that the free market is the cause, rather than a potential cure for conservation of natural resources.
Tragedy of the commons occurs with common or open access property rights. Open access property or common property exists when property rights are publicly owned; every individual has an equal set of rights to use the property as their own. Tragedy of the commons occurs because this does not provide incentive for individuals to conserve or manage resources on common property, because everyone will experience the benefits while a single individual bears the costs. When property is privately owned, the owner is faced with two options either to engage in sustainable behaviour to maximize future benefits or exploit and devalue their land. Rational owners will engage in behaviour that maximizes their profits. Therefore, private property rights provide incentives to manage property in a manner that indirectly promotes long-term conservation.
The tragedy of the commons can be avoided with the application of private property rights (Anderson and Leal, 2001) . Fresh water resources are no exception. Water is a commodity and if concrete private property rights are not employed, it will be exploited because no one faces incentives to properly manage the resource:
As with all aspects of free market environmentalism, water marketing depends on well-specified water rights; that is, rights must be clearly defined, enforceable, and transferable. Clearly defined and enforced water rights reduce uncertainty and assure that the benefits of water are captured. Transferable rights force users to face the full cost of water, including its value in other uses. If alternative uses are more valuable, then current users have the incentive to reallocate scarce water by selling or leasing it. (Anderson and Leal 2001, 90 ).
This approach is firmly based on the premises that property rights are superior alternative to public control. Through a free market approach, property owners are Vol. 1, No. 1, Fall 2007, 29-39 provided with incentives to maintain water resources both in quality and quantity. A person possessing property rights will incorporate potential future benefits into decisions and can engage in sustainable practices to ensure that benefits are maximized. Private property rights can also defend the quality of water resources. Anderson and Leal (2001) claim, that along with clear private property rights, liability laws can force firms to internalize their externalities. If a firm is polluting or deteriorating a water resource than liability laws can be used as a means to protect private interests and hold the violating party accountable. Liability laws force firms to internalize the costs of their pollution (Anderson and Leal 2001) . Anderson and Leal (2001) argue that the intervention of government institutions leads to inefficiencies. Large subsidies have misallocated water as a commodity in the market place. Irrigation practices in remote geographical regions persist because of artificially low water prices. The removal of subsidies allows the market to allocate water to those who value it most. Essentially, government intervention in water markets has diffused the costs of supplying water, while profits from said investment are reaped by special interest groups (Anderson and Leal 2001, 91) . For example, farmers profit from receiving subsidized water, which increases the quality and quantity of their crops. Anderson and Leal have suggested that in certain regions of America, the situation has escalated so that the true value of water exceeds the value of crops being produced (2001, 90) .
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Riparian Rights
Riparian rights evolved out of English common law originating in 1611, evolving from nuisance laws. Elizabeth Brubaker (1995) is a firm proponent of riparian rights, arbitrated through the judicial system, to ensure the inalienable right of individuals to "have the right to the natural flow of water beside or through their property, unchanged in quantity or quality." These rights require a classical liberal or libertarian form of property rights in which a trespass or obstruction of water, either in quality or quantity, to clearly distinguish when a violation has been committed (Brubaker 1995) . Brubaker (1995) outlines how individuals do not have the right to abuse water resources. Riparian rights prevent individuals from diverting water for use off of their property. In addition individuals using water for 'extraordinary' purposes, or purposes beyond common individual necessary consumption, must return the water to its course without substantial deterioration of quantity or quality.
4
Property Rights in the Defence of Nature emphasizes how pre-emptive riparian rights can be used as a pre-emptive means to prevent actions that impede on individual property rights (Brubaker 1995) . If a firm or individual intends on engaging in an action that would diminish the quantity or quality of water, riparian rights allow defending parties to sue potential polluters, based upon the contingent that once a person's riparian rights are infringed upon, damage is automatically presumed (Brubaker 1995) . Actions leading to water pollution or infringement rights cannot be justified through its relative significance; firms cannot claim pollution as acceptable because other firms are engaging in the same behaviour. In this case, firms are responsible for their infringement on another's riparian rights, despite the context in which the actions occurred.
This premise also protects private individual water rights against infringement justified by communal benefits. If the pollution from a firm or factory is violating someone's riparian rights, their trespass cannot be justified by a utilitarian argument, that the action is acceptable if it benefits more individuals than it harms. Once violation of riparian rights occurs the polluter can be held accountable for their actions, despite the loss of benefits to others within the region (e.g. employment opportunities, production of goods or services in high demand, etc.).
PART VI: THE FREE MARKET AND ONTARIO'S WATER RESOURCES
The debate over a free market approach versus government policy is founded on the premise of which imposes a larger cost: market failure or policy failure. Charles Wolf (1979) proposed that while market failures are inherent and policy failures are inevitable, the decision to allocate the responsibility of management to either approach should be accomplished through examination of an implementation analysis. Essentially the application of a political policy or free market approach should be decided by which option imposes lower costs. Therefore, if policy failures would produce a larger inefficiency than a free market approach, the latter should be employed.
Ontario's water resources can be effectively maintained for future generations if inalienable, clear and transitory private property rights are present in society. In addition, the re-establishment of riparian rights will further provide individual property owners with incentives to effectively manage water resources. The emergence of bulk water removals and associated international markets demanding fresh water resources are conducive to exploitation unless a free market approach is employed.
Water legislation is a universal application; it neglects the use of local knowledge to effectively manage resources. In 1945, Friedrich Hayek characterized knowledge as being dispersed throughout society, not concentrated within a single individual or group. It is this fact that demonstrates the difficulty of having a single entity or oligopoly as the sole policy-makers (Hayek 1945, 520 ). An important implication of this insight is that efficient allocation of resources through the political arena is difficult if not impossible, simply because it is impossible to encapsulate all forms of knowledge for a single decision-maker. Centralized planning Vol. 1, No. 1, Fall 2007, 29-39 Each property will possess idiosyncrasies and require local knowledge that cannot be incorporated into legislation. A free market approach would improve resource management because it offers a venue for individuals to apply local knowledge of water sources that cannot be incorporated into legislation. Without free markets property owners will face fewer incentives to invest in water resources to ensure that sustainable consumption levels can be achieved.
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The establishment of riparian rights have proven to be successful in protecting private property and its resources. As Anderson and Leal have described in Free Market Environmentalism (2001) clear and inalienable private property rights provide individuals with incentives to engage in sustainable practices to maximize future benefits. Current international demand for water has led to market for fresh water resources. Figure 1 illustrates the magnitude of international demand and who controls the majority of fresh water resources. Ontario's abundant resources allow it to engage in profitable exchanges, pending sustainable management of the resource. Ontario's water resources are susceptible to exploitation unless property rights can be defined and individuals have a venue to enforce their rights. Riparian rights enforce liability to individuals and firms wishing to exploit water resources to personal profit. Expansion of riparian rights will provide owners with the ability to efficiently manage resources on their property. The adoption of a free market approach for fresh water resources will provide incentive to consume their resource in sustainable manner for several reasons:
First, interruption of water quality or quantity can be prevented under riparian rights, promoting investment into the management of water resources because individuals will retain benefits from their maintaining assets. Riparian rights will fulfill the role of liability laws stressed by Anderson and Leal (2001) . Under riparian rights individuals can sue to prevent actions that may harm water resources, protecting their water quality before any harm occurs.
Second, in Canada the relatively low price of water encourages misallocation of the resource. Distortion of the 'true value' of water does not provide people with incentive to practice conservation of water resources. Government control regulates the price, where tax payers bare the cost of the subsidy and firms and individual who consume the largest quantity of water will receive benefits more (Anderson and Leal 2001, 90) . In effect this is rewarding those who exploit water resources the most by providing incentives for the largest consumers of water to maintain regressive practices, "Farmers are trying to stay in business and are recognizing that their water is often worth more than their crops…" (Anderson and Leal 2001, 90) . Removal of subsidies will allow the market to allocate a natural equilibrium, where the price of water will reflect the value to the consumer. Finally, the introduction of a free market approach will inevitably benefit Ontario because it will indirectly manage a valuable commodity for economic growth. The province's abundance of fresh water resources is valuable to other regions of the world experiencing water scarcity issues. Proper practices allow water resources to be harvested for export at sustainable levels; quantities which will not substantially decrease water levels. Water will not be used inefficiently because when property rights are inalienable, owners face incentives to manage that resource so that they can profit from the commodity. Currently, the issue of bulk water removals are controversial because legislation directs the quantity of water that can be harvested. If water is managed through a free market approach, rational individuals intending to maximize profit from the resources they possess will dictate amount of water taken.
CONCLUSIONS
In Canada, water is not commonly viewed as a finite resource. Due to our abundance of fresh water resources, most Canadians have never experienced water scarcity problems and water stress is an unfamiliar concept. This has led to continual abuse of our water resources, both in quality and quantity. Often Canadian legislation poses rhetoric supporting sustainable practices, rather than practical solutions to the escalating situation. In a national context, the Canadian constitution allocates the natural resources under the jurisdiction of each province. In Ontario, two significant legislations are the Safe Drinking Water Act (2002) Defence of Nature discussed how the water quality of the Spanish River in Ontario was compromised, despite a previous judicial ruling, to protect political interests. The government abolished the entire community's property rights to protect the interests of the KVP paper mill (Brubaker 1995, 71-79) . 3. Environment Canada defines water/populations balance as, "A region's water/population balance is determined by the difference between its proportion of the world's available water and its proportion of the world's population." A surplus indicates the an countries possessing a larger portion of the world's water supply relative to the size of the world's population it possesses. A deficit indicates the opposite (www.ec.gc.ca/water). 4. Extraordinary uses can be defined as any activity requiring a large water intake (for definition see section 1.2, pg. 4). However, only activities that consume a large portion of the water intake are in violation of another individual's riparian rights. 5. In this paper sustainable output will be defined as Brubaker's 'ordinary' uses; consumptions levels which do not decrease either the quality or quantity of water from a given source for future generations or other parties with vested interest in the water source.
